This paper investigates the relationship between intra-industry trade (IIT) and immigration flows using a gravity model for the period 2000-2010 between Portugal and European Union's Member States (EU-27). The present study uses the methodology of Kandogan (2003) for separating IIT into its components horizontal (HIIT) and vertical intra-industry trade (VIIT).Using a panel data approach, our study find that immigration has a positive influence on Portuguese intra-industry trade. These results indicate that the immigration can reduce transaction costs between home and host country. We also consider in econometric model, the economic dimension which appears to exercise a positive effect on IIT. Our results confirm the hypothesis that there is a negative effect of transportation costs on trade.
Introduction
In recent years, the link between immigration and intra-industry trade has become an important issue in the economics literature. We examine this link between Portugal and European Union (EU-27). The period 2000-2010 was chosen on the basis of its providing a sufficient number of observations. The methodology uses a panel data approach. The panel is unbalanced due to the lack of information on some countries in all of the years analyzed. The motivation of this article reports on analyzing the relationship between immigration and Portuguese intra-industry trade. Blanes (2005) shows that immigration is positively correlated with bilateral intra-industry trade in Spain for the period 1991 to 1998. The econometric results demonstrate that the stock of immigrations has a positive effect on the share of intra-industry trade. The study of Blanes (2005) demonstrates that immigration contributes to trade transactions costs reduction and this effect is associated with differentiated products. White (2008) Tadesse and White (2010) introduce the cultural distance and immigration to explain US international trade. This study shows that immigrants are found to exert a pro-export effect that partially offsets the trade-inhibiting effects of cultural distance.
The study of Leitão et al. (2010) 
Literature Review
In this section we present a survey of the theoretical models of intra-industry trade and their relationship with immigration. The empirical models of mid 80s and beginning of 90s introduced two types of products differentiation (horizontal and vertical intra-industry trade).
The intra-industry trade (IIT) or two-way trade is defined as simultaneous exports and imports of a product within a country or a particular industry.
The link between immigration and intra-industry trade was explained in the 1990s by Krugman (1993) . The author considers two regions (North and South). Krugman (1993) introduced the mobility within the North and South. This practice involves the phenomena of migration. Some authors as Blanes (2005) , Leitão (2011) and White (2009) demonstrate that, the immigrants can induce the intra-industry trade. The idea consents to the explanation that transactions costs and geographical distances contributes to a decrease in IIT, whereas immigration usually leads to an increase in IIT.
Horizontal intra-industry trade (HIIT) occurs within similar quality products.
The products are differentiated by attributes as in Krugman (1979 ), Lancaster (1980 , Eaton and Kierzkowski (1984) and Helpman and Krugman (1985) .
Vertical intra-industry trade (VIIT) is explained by different varieties of quality product; see Falvey (1981) , Falvey and Kierzkowski (1987) and Shaked and Sutton (1984) . On the demand side, we have consumers with different preferences, i.e, there is a correlation between quality and price. On supply side, it is assumed that varieties could be higher or low quality. The lower quality products are labour intensive and the higher quality are capital intensive.
The link between immigration and trade
A meta-analysis on the link between trade and immigration demonstrates that immigration reduces transaction costs (Girma and Yu, 2002 , Leitão et al., 2012 , Genc et al. 2011 . In fact empirical studies are based on the assumptions in the model gravitational (Tinbergen 1962 , Pöyhönen 1963 , Anderson 1979 , Pagoulatos and Sorensen 1975 , Caves 1981 , Toh 1982 , and Krugman, 1997 ) that geographic distance has been an important determinant of trade. The distance can be analyzed in terms of geography, culture, language and adjacency (Border). Rauch (1999) and Eichengree and Irwin (1998) emphasize the importance of border and common language. Anderson (1979) introduced the product differentiation by country of origin assumption. A few years later (Bergstrand 1985) used the income per capita to specify the supply side of economies.
Usually geographic distance measures the cost of transport. According to the literature there is an increase in trade flows if transportation cost decreases. The theoretical predictions show a negative correlation between distance and the trade. Balassa (1966) , Balassa and Bauwens (1987) , Stone and Lee (1995) , and Clark and Stanley (2003) found a negative sign between geographical distance and trade.
The empirical model use dummy variables to the cultural distance, language and to the border. The similarities of the countries encourage bilateral trade. The study Frankel et al. (1998) demonstrates the importance of these qualitative variables to analyze the regional trading agreements (RTAs). Balassa (1966) and Balassa and Bauwens (1987) found a positive sign.
The pioneering studies (Gould, 1994, and Min, 1990) found a positive correlation between immigration and trade. The cultural, historical and geographical identities permit the decrease of transaction costs. Some authors as Gould (1994) , Head and Ries (1998) , Dunlevy and Hutchninson (2001) show a positive impact between immigration and bilateral trade. In medium or long run, when the immigrants become citizens of the host country, the transaction costs also decrease and we have a phenomenon of so-call acculturation.
Following the empirical models of Blanes (2005), Faustino and Leitão (2008) and White (2009) According to the literature (Gould, 1994; Girma and Yu, 2002; Blanes 2005) immigrants influence positively trade thought two channels: the channel of preferences (the immigrants have a preference for products from countries of origin) and the channel of reduced transaction costs (due to the networks for immigrants).
In the Portuguese case (Faustino and Leitão, 2008 , Faustino and Proença, 2011 , Leitão et al. 2012 ) also observed a positive effect on the stock of immigrations on bilateral intra-industry trade.
Measurement of Intra-industry trade
In this section we develop the argument of the I dexes of intra-industry trade (IIT), horizontal IIT and vertical intra-industry trade (VIIT) as previous defined.
It is usual to use the empirical studies using the unit prices of exports and imports to calculate the horizontal intra-industry trade (HIIT) and vertical intraindustry trade (VIIT). This criterion was developed by Greenaway Hine, and Milner (1994) and Abd-el-Rahman (1991) . This technique has been criticized by several authors.
Most studies show that vertical intra-industry trade is inflated, when using the criterion of Greenaway et al. (1994) . The present study uses the methodology of Kandogan (2003) for separating IIT into its components (HIIT) and (VIIT) intraindustry trade. Grubel and Lloyd (1975) shows that the products are similar in HIIT and products with different types of quality are VIIT. A large part of total trade (TT) in industry is inter-industry trade (INT). Kandogan´s methodology is summarized below:
Where X i -is the monetary value of exports, and M i -is the monetary value of imports.
Econometric Model
Following the literature, our study applies a gravity equation with panel data.
The dependent variable used is Portuguese all intra-industry trade. The data for the explanatory variables is sourced from the World Bank, and, the source used for the dependent variable is NIS (National Institute of Statistics) at five-digit level.
Explanatory variables and testing of hypotheses
Based on the literature, we formulate the following hypothesis: IMI: This is the stock of immigration in Portugal by trading partner.
Hypothesis 2: There is a negative (positive) relationship between differences in income per capita and IIT (VIIT).
Economic differences between countries (DGDP): this is the difference in GDP (PPP, in current international dollars) between Portugal and the partner country:
Regarding Hypothesis 2, Hummels and Levinsohn (1995) , Helpman and Krugman (1985) suggest a positive effect of different income on intra-industry trade bilateral trade. According to Helpman and Krugman (1985) , Falvey and Kierzkowski (1987) we expect a positive sign for the VIIT model.
Hypothesis 3: The larger economic dimension increases trade.
DIM: This is the average of GDP per capita between Portugal and the partner country. According to Anderson, 2011, Leitão et al. 2012, Faustino and Proença 2011is expected a positive sign. The economic size is important to differentiated products.
Hypothesis 4:
Trade increases when partners are geographically close.
DIST (Geographical Distance): This is the geographical distance between
Portugal and trading partner. According to the gravity model, a negative sign is expected for all models.
Model Specification
The econometric model of Portuguese trade takes the following representation:
Where it y is the intra-industry trade (IIT it ) horizontal IIT (HIIT it ) and vertical IIT (VIIT it ), X is a set of explanatory variables. All variables are in the logarithm form; i η is the unobserved time-invariant specific effects; t δ captures a common deterministic trend; it ε is a random disturbance assumed to be normal, and
Empirical Results
In Table 1 we can observe the impact of immigration on intra-industry trade using OLS, and Probit model. With Probit regression, all explanatory variables are statistically significant at 1 % level (LnIMI, LDGDP, LnDIM, and LnDIST). Source: Own elaboration. T-Statistics (heteroskedasticity corrected) are in brackets. ***/**/-statistically significant, at 1%, 5% and 10% levels. We incorporate the economic differences between countries (LnDGDP) to analyze the difference in endowment between Portugal and its trade partners. Hummels and Levinshon (1995) found a negative sign. Our result is according to the hypothesis formulated. As expected, the variable economic dimension (LnIM) has a significant and a positive effect on IIT. This result confirms the importance of scale economy and product differentiation. Tadesee and White (2010), Anderson (2011), and Proença (2011) consider a positive impact between economic dimension and trade. Our result is according to previous studies. Considering that the variable, DIST (distance in logs) can be used as proxy for trade transaction costs for this effect. The results demonstrate that this variable has the correct sign.
In Table 2 Source: Own elaboration. T-Statistics (heteroskedasticity corrected) are in brackets. ***/**/-statistically significant, at 1%, and 5% levels. Source: Own elaboration. T-Statistics are in brackets. ***-statistically significant, at 1% level. 
Conclusions

